Are Vision-Specific Quality of Life Questionnaires Important in Assessing Rehabilitation for Patients With Hemianopia Post Stroke? by George, Stacey et al.
Archived at the Flinders Academic Commons: 
http://dspace.flinders.edu.au/dspace/ 
This is the peer reviewed version of the following 
article: George, S., Hayes, A., Chen, C., & Crotty, M. 
(2011, July). Are Vision-Specific Quality of Life 
Questionnaires Important in Assessing Rehabilitation 
for Patients With Hemianopia Post Stroke? Topics in 
Stroke Rehabilitation. Informa UK Limited. https://
doi.org/10.1310/tsr1804-394 
which has been published in final form at 
DOI:
http://doi.org/10.1310/tsr1804-394  
This article may be used for non-commercial 
purposes in accordance With Taylor and Francis 
Terms and Conditions for self-archiving'.
 1 
Are vision specific Qualify of life questionnaires important in assessing 
rehabilitation for patients with hemianopia post stroke? 
 





Objective: To explore the relationship between disability and functional measures to 
vision specific quality of life measures for people with hemianopia and stroke. 
Methods: Behavioural Inattention test and the Mayo Portland Adaptability Inventory 
were compared to scores on two vision specific quality of life measures, National Eye 
Institute Visual Function Questionnaire (NEI VFQ-25) and Veteran Low Vision 
Visual Function Questionnaire (VA LV VFQ 48).  
Setting: Rehabilitation hospitals in Adelaide, South Australia. 
Participants: Stroke patients (n=24), with homonymous hemianopia.  
Results: Results indicate that the majority of the BIT and MPAI scores were 
significantly associated with the NEI VFQ-25 and VA LV VFQ 48. Behavioural test 
scores of the BIT and the MPAI total score correlated with more aspects of the quality 
of life measures than the other components of the BIT and the MPAI.   
Conclusion: BIT and MPAI measure constructs associated with quality of life for 
people with hemianopia following stroke. Vision specific quality of life 
questionnaires can compliment the functional instruments by identifying the domains 
of difficulty, based on the instrument’s subscale, which can guide rehabilitation 
therapist to address the person’s deficit. 










Hemianopia, a visual field deficit, is one of the most common consequences of stroke 
and is caused by retrochiasmal visual pathway damage.1 The presenting symptom of 
hemianopia is associated with poorer recovery after stroke.2 Visual impairment has 
been demonstrated to impact on independence and well being following stroke.3 
Hemianopia needs to be differentiated from visual inattention, or unilateral 
spatial neglect, which is commonly observed after right hemisphere damage 
(especially in the posterior parietal region).4 Unilateral spatial neglect (USN) is 
described as a “failure to report, respond, or to orient to novel or meaningful stimuli, 
presented to the side opposite a brain lesion, when this failure cannot be attributed to 
either sensory or motor defects. 5,p279 This is common in people with right hemisphere 
damage. People who present with hemianopia following stroke, may or may not 
present with unilateral spatial neglect depending on the site of lesion, however visual 
field deficit has been demonstrated to be significantly associated with the presence of 
visual spatial neglect following stroke.6 Furthermore, the presence of unilateral spatial 
neglect is associated with poorer functional outcomes and longer rehabilitation stays.7 
Despite these demonstrated negative consequences on individuals’ wellbeing 
due to visual loss following stroke, the focus in assessment and intervention in 
rehabilitation settings generally remain to be on impairment, disability and function. 
Visual training in homonymous hemianopia post stroke is recognized as an important 
part of rehabilitation.8 Health professionals use three approaches including optical 
devices, compensatory training and visual restitution therapy.9 The first approach is to 
use optical devices, such as prism glasses, to displace the visual image.  
The second approach is compensatory and aimed at enhancing eye movements 
and/or head movements. Health professionals, including occupational therapists and 
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rehabilitation nurses utilise these compensatory strategies to increase awareness of the 
affected visual side, such as approaching the person from the affected side and placing 
items of clothing on the affected side.8 Mobility instructors, associated with vision 
services, train in compensatory scanning, involving head movement to shift the intact 
field of vision to cover the affected visual side. This is graded from a static to a 
dynamic environment.  
The third strategy uses visual restitution therapy and aims to enhance 
neuroplasticity.10 This method involves the stimulation of the ‘borderzone’ or 
‘transition zone’ between the area of visual loss and the intact area of vision.11 The 
efficacy of these approaches is inconclusive mainly due to a lack of larger scale 
randomized controlled trials.12 
Two commonly used assessment measures for people with stroke are the 
Behavioural Inattention test (BIT)13 and the Mayo Portland Adaptability Inventory 
(MPAI).14 The Behavioural Inattention Test, a measure of disability, was developed to 
measure the behavioural manifestations of visual neglect in a standardised way. The 
aim of the BIT developers was to increase the understanding of clinicians of the 
everyday problems of people with unilateral visual neglect upon which rehabilitation 
programs can be based. Although developed for the area of visual neglect it is used 
clinically for people with hemianopia, who experience functional difficulties 
including reading, due to reduced visual scanning. Additionally the presence or 
absence of unilateral visual neglect for people with hemianopia needs to be measured, 
as this impacts negatively on functional outcomes .15 
 The Mayo-Portland Adaptability Inventory (MPAI)14, a measure of function, 
was primarily designed to assist in the clinical evaluation of people during the post 
acute period following acquired brain injury (ABI), including stroke. In rehabilitation 
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programs in Australia it is commonly used as an outcome measure of function in 
rehabilitation. It assesses the range of physical, cognitive, emotional, behavioural, and 
social problems that people may encounter after stroke and determines obstacles to 
community integration which may result directly from ABI.  
Both the areas of disability and function are important aspects of people’s 
ability to return home from rehabilitation following neurological visual loss. Vision 
related Quality of life (QoL) measures is another important area of assessment 
following stroke.16 Qulaity of life measurement has traditionally not been included in 
stroke rehabilitation practice. With the focus on disability and function in assessment 
for people with stroke with hemianopia, correlation of the QoL to function can help 
health professionals to gain information upon which their programs can be based. This 
is justified as quality of life has been shown to be affected following hemianopia.16,17 
This in turn, can help tailor the goals in rehabilitation programs to enhance the 
person’s functioning and well-being. Additionally, with the need to evaluate the 
effectiveness of visual interventions, the ability to determine if these interventions 
influence quality of life measures positively would be beneficial.16 
In the broader field of vision research, vision - specific QoL measures have 
been developed. These were developed in recognition of when measuring outcomes 
following rehabilitation in people with visual loss, quality of life should be measured, 
as opposed to measuring performance of specific activities that were traditionally 
used.18 Most health-related quality of life self assessments presume that people have 
systemic disease, which is often not the case with people with visual loss and thus not 
appropriate to administer to this population. 18 
The aim of this study was to explore the relationship between disability and 
functional measures used by rehabilitation teams, to vision specific quality of life 
 5 
measures. This will provide recommendations as to whether quality of life measures 
should be incorporated into rehabilitation practices.   
Methods  
The study designed is a correlational study of a cohort of people with hemianopia 
following stroke. Stroke patients were recruited from acute hospitals, rehabilitation 
hospitals and outpatient settings in Adelaide, Australia. Ethics approval was gained  
at each recruitment site.  
The inclusion criteria were to: have had a stroke occurring a minimum of two 
weeks and a maximum of six months prior to the commencement of assessment; 
homonymous hemianopia; score of 25 or more on the Mini Mental State Examination 
(MMSE);19 have corrected vision of at least 6/18; be over 18 years of age; and be able 
to give informed consent.  
The presence of hemianopia was screened by the research occupational 
therapist on the ward by direct confrontation.20 Those identified as having a visual 
field loss was referred to an ophthalmologist and visual field detailed with an 
automated perimetry was performed using Medmont Central 100 strategy.  The 
perimetry criteria for a homonymous hemianopia include a right or left homonymous 
defect seen in both eyes that respect the vertical midline.  The visual field defects 
extend above and below the horizontal midline.  Inattention was tested by direct 
confrontation testing with finger counting by simultaneous presentation of targets in 
the temporal and nasal visual field and subjects were asked to identify the total 
number of fingers holding up.   
Twenty-four people were included in this study. 
The measures used include: 
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1. Behavioural Inattention Test (BIT) 13  – is a standardised measure of visual 
neglect. It consists of nine behavioural sub-tests reflecting tasks of daily life which 
include picture scanning, telephone dialling, menu reading, article reading, telling and 
setting the time, coin sorting, address and sentence copying, map navigation and card 
sorting. Additionally there are six conventional paper and pencil sub-tests which are 
line crossing, letter cancellation, star cancellation, figure and shape copying, line 
bisection and representational drawing. The maximum total score for the behavioural 
subtest is 81 and conventional sub-tests 146, with a higher score indicating better 
performance. A total score at or below 67 on the behavioural sub-test suggests 
everyday perceptual/attentional difficulties. Validity, inter-rater reliability, parallel 
form reliability and test-retest reliability has been established for the BIT 
(References).21-23 
2. Mayo Portland Adaptability Inventory (MPAI)(14)  - consists of three sub-
scales: Ability Index, Adjustment Index and Participation Index. The Ability Index 
covers motor and cognitive abilities including the items of mobility, use of hands, 
vision, audition, motor speech, communication, attention/concentration, memory, 
fund of information, novel problem-solving, visuospatial abilities and dizziness. The 
Adjustment Index covers mood and interpersonal interactions and includes the items: 
anxiety, depression, irritability, anger, aggression, pain and headache, fatigue, 
sensitivity to mild symptoms, inappropriate social interaction, impaired self-
awareness, family/significant relationships, initiation, social contact, 
leisure/recreational activities. The Participation Index covers social contacts, 
initiation, money management and includes the items of initiation, social contact, 
leisure, recreational activities, self-care, residence, transportation, work/school and 
money management. Each item is rated from 0-4, with a score of 0 indicating no 
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problems in this item and a 4 indicating assistance is required due to impairment in 
this item. The items making up each subscale (that is, Ability Index, Adjustment 
Index and Participation Index) are summed to achieve a raw score for each subscale 
and in addition a full scale score for MPAI is calculated by adding the summed scores 
for each index and subtracting items 22-24 which are used in both the Adjustment and 
Participation Index. Raw scores are then converted to T-scores for inventories 
completed by adults with ABI when self-reporting. The MPAI has demonstrated 
reliability and validity.13 Maximum scores for total is 88 (following conversion of raw 
scores to T-scores), for the Ability Subscale is 96, Adjustment Subscale is 81 and 
Participation Subscale is 91. 
3. NEI VFQ-25 24 - is a tool designed to measure general vision-specific quality 
of life. It consists of 25 vision-targeted questions, including 11 vision-related 
constructs and one general health rating question. Among the 25 items, 16 rate 
difficulty with activities, and 9 ask for level of agreement with statements describing 
the severity of problems associated with visual loss. The questions related to difficulty 
with activities are rated on a scale of 1 to 6, with response choices including: no 
difficulty, little difficulty, moderate difficulty, extreme difficulty, stopped doing this 
because of eyesight, and stopped doing this for other reasons. Questions related to 
level of agreement with statements, describing role limitations due to vision loss, (for 
example Question 20, “I stay at home most of the time because of my eyesight”) are 
rated on a 5 point scale, ranging from agree all the time to agree none of the time for 5 
of the items, and from definitely true to definitely false for the remaining eight items.  
The NEI VFQ-25 produces a numerical value for the subscales of: general health, 
global vision rating, difficulty with near vision activities, difficulty with distance 
vision activities, limitations in social functioning due to vision, role limitations due to 
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vision, dependency on others due to vision, mental health symptoms due to vision, 
driving difficulties, limitations with peripheral and colour vision and ocular pain. An 
overall score is calculated by averaging the vision-targeted subscales (maximum = 
100), with a higher score indicating less reported difficulty. 4. VA LV VFQ 48 25 – is a vision specific quality of life questionnaire 
designed to measure functional ability of low vision patients and to measure patient 
centered outcomes of low vision rehabilitation.  It consists of a list of 48 activities, 
including identify money and get around in unfamiliar places, of which difficulty 
ratings are assigned including: not difficult (score = 1), slightly/moderately difficult 
(score = 2) , extremely difficult (score = 3), impossible (score = 4) and do not do for 
non-visual reasons. Response categories are entered onto an excel spreadsheet where 
an algorithm is calculated with validated Rasch analysis.(25) A score is calculated for 
four domains including: Visual ability (the ability to function in daily life that is 
modified by visual impairment), Reading, Mobility, Visual Information and Visual 
motor.  
Analysis 
The data was stored and analysed with the Statistical Package for Social Sciences 
(Version 12; SPSS Inc., Chicago, IL, USA). Statistical analyses determined the 
association between the continuous measures of abilities on the BIT/MPAI and 
measures of quality of life, NEI VFQ-25 and VA LV VFQ 48.  Assumptions of 
linearality were assessed by scatter-plots. All relationships appeared monotonic.  The 
use of Pearson’s correlation coefficient (r value) or Spearman Rho (rs) was 
determined according to the assumptions and conditions required for each statistic as 
described by Morgan et al. (2007). 26 Assumptions for r value include: the two 
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variables have a linear relationship and data is normally distributed and rs include: 
data is not normally distributed. P was set at less than .05.  
 
Results 
Of the twenty four people with stroke recruited, twelve participants had right sided 
strokes, 11 left and one bilateral. Majority were described as Posterior Circulation 
Infarction(n=22), one Partial Anterior Circulation Infarction and one Total Anterior 
Circulation Infarction according to the Oxfordshire Community Stroke Project 
Classification. 27 Mean age of participants was 65 (SD 16.30) years, thirteen were 
males (54.2%), and the median time since stroke was 29.0 days (interquartile range = 
20.3- 61.0). There were 12 patients with a left homonymous hemianopia  (9 complete, 
3 incomplete).  There were 12 right homonymous hemianopia patients (6 complete, 6 
incomplete).  
Summary scores for the measures are detailed in Table 1. Mean BIT scores on 
the behavioural subtest were 72.1, indicate that the people with stroke recruited did 
not have everyday perceptual and attention difficulties. Low mean scores on the 
MPAI demonstrate high levels of reported abilities. Insert Table 1 
Table 2 presents the results of the associations between the BIT/MPAI and 
NEI VFQ-25 and VA LV VFQ 48, respectively. 
Insert Table 2 
The Conventional tests of the BIT were significantly associated with NEI 
VFQ-25 near activity and colour vision scores. The BIT behavioural test scores, 
compared to the conventional scores, were more significantly correlated to the NEI 
VFQ-25.  There were statistically significant association in the subscale of vision 
specific social functioning, role difficulties dependency and the total score.  These 
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statistically significant associations were in a positive direction with higher scores on 
the BIT Behavioural test scores (indicating better performance) being correlated with 
a higher score (indicating less reported difficulty) reported on the NEI VFQ-25. Both 
BIT scores were not significantly associated with peripheral vision on the NEI VFQ-
25.  
Conventional test scores and behavioural test scores of the BIT were 
significantly associated to all, except one, aspect of the VAL LV VFQ 48.  These 
were in a negative direction with higher scores on the BIT test score summary being 
correlated with a lower number of (or less difficulty) reported on the VAL LV VFQ 
48.  
All of the MPAI total scores were significantly associated with all the scores 
of the NEI VFQ-25 and the VAL LV VFQ 48.  Results of the comparison between 
scores on the MPAI and the quality of life measures demonstrate that the majority of 
the components of NEI VFQ-25 and VAL LV VFQ 48 were significantly associated 
with the Ability subscale and Adjustment subscale scores of the MPAI. These were in 
a negative direction with the NEI VFQ-25, with higher scores on the MPAI (rated as a 
more severe problem) being correlated with a lower scores on the NEI VFQ-25 
(indicating more reported difficulty).  These were in a positive direction with VA LV 
VFQ 48 with higher scores on the MPAI (rated as a more severe problem) being 
correlated with a higher number of (or more difficulty) reported on the VA LV VFQ 
48. The results indicate that less of the participation subscale scores of the MPAI were 
significantly associated with NEI VFQ-25 scores than the Ability and Adjustment 





This is the beginning step in establishing an association between disability and 
function measures in rehabilitation to measures of quality of life. Behavioural test 
scores of the BIT and the MPAI total scores were associated with quality of life to a 
greater degree than the Conventional test score summary. For the BIT the Behavioural 
tests consist of activities including scanning pictures of real environments and 
identifying objects, telephone dialling, menu/article reading and map navigation. In 
contrast, the Conventional are pen and paper tasks. These tasks all relate to a persons 
ability to be able to function in their environment and would be expected to be related 
to quality of life.  
In the MPAI the total score, which incorporates scores from the Ability, 
Adjustment and Participation subscales, measured quality of life to a greater degree 
than any of the individual scales.   
In this study, a more significant association was noted using the VA LV 
VFQ48 compared to the NEI VFQ-25 against the functional measures on BIT and 
MPAI.  The VA LV VFQ48 was designed for people with low vision for 
rehabilitation purposes compared to the NEI VFQ-25 that assesses general vision.  
Therefore, the better correlation can be justified and this will guide researchers on the 
correct instrument when assessing vision specific quality of life changes based on the 
underlying clinical condition.  The advantage of the subscales for each of the 
questionnaires point to specific area of vision specific difficulties that can guide 
therapist on the client’s rehabilitation need. This is demonstrated with the BIT 
behavioural scores correlating to the subscales of vision specific social functioning 
and role difficulties of the NEI VFQ-25. Furthermore, the association between the 
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near activities of the NEI VFQ-25 and the Conventional tests of the BIT is expected 
since these tasks involve near vision.  
The limitation of this study is the small sample size. A larger sample size will 
determine more specific information including if these results are valid for people 
who have suffered more severe strokes and thus have a lower level of functioning.  
Selection bias towards higher functioning patients due to the inclusion criteria of 
MMSE score and mobility needs to be considered. Further limitations include the 
selection of tools not being specifically designed for homonymous hemianopia 
following stroke.  Even though the BIT is normed to individuals with neglect as 
opposed to a visual field deficit, it is used clinically for people with homonymous 
hemianopia. Our sample did not present with neglect however the constructs were 
related to constructs of quality of life.  However, these were the only related tools 
upon which to compare. 
 
Conclusions  
This research indicates that the assessments used in rehabilitation, that is the 
BIT and the MPAI, have an association to vision specific quality of life for clients 
with neurological visual loss following stroke. The VA LV VFQ 48 is a better 
correlate than NEI VFQ-25 because it is an instrument designed to assess 
rehabilitation for non-reversible visual loss, such as field defect post stroke.  
Therefore it is important to choose the correct tool for outcome measure. The vision 
specific quality of life questionnaires can compliment the functional instruments 
identifying the domains of difficulty, based on the instrument’s subscale, which can 
guide the rehabilitation therapist to address the person’s deficit. 
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As our overall population are living longer with potentially more disability and 
likely stroke, the concept of assuring our patients intervention will focus on the 
quality of their lives will be even more vital. The correlating of functional 
assessments and quality of life questionnaires will always improve therapists' ability 
to construct best goals and therefore indicate most appropriate interventions. 
Additionally, with the need to evaluate the effectiveness of visual interventions the 
use of quality of life measures as outcomes would add more information. 
 
Acknowledgements 
Aspects of this study are funded by the Australian Governments National Eye 
Demonstration Grants Program, Foundation Daw Park, National Stroke Foundation 
and Flinders Collaborative Research Grant Scheme. Andrew Daly, from the Royal 
Society for the Blind has provided coordination for the project. Royal Society for the 
Blind mobility instructors and occupational therapists have provided the intervention 
and outcome assessment. Robyn Vincent, Occupational Therapist, managed 












1. Luu S, Lee AW, Chen CS, Visual field defects after stroke-a practical guide 
for GPs. Aust Fam Physician. 2010; 39 :499-503. 
2. Jongbloed L. Prediction of function after stroke: a critical review. Stroke. 
1986; 17: 765–776.  
3. Chia E, Wang JJ, Rochtchina, Smith, Cumming RR, Mitchell P. Impact of 
bilateral visual impairment on health-related quality of life: the Blue 
Mountains Eye Study. Invest Ophthalmol Vis Sci.  2004; 45: 71-76. 
4. Cherney LR, Halper AS. Unilateral visual neglect in right-hemisphere stroke: 
a longitudinal study. Brain Inj. 2001;15: 585-92.5.  
5. Heilman, K.M., Watson, R.T., & Valenstein, E. (1993)   Neglect & related 
disorders.  In: K.M. Heilman & E.Valenstein (Eds.), Clinical 
Neuropsychology.  New York:  Oxford University Press. 
6.  Cassidy TP, Bruce DW, Lewis S, Gray CS. The association of visual field 
deficits and visuo -spatial neglect in acute right - hemisphere stroke patients. 
Age Ageing. 1999: 28 (3): 257-260. 
7. Katz N, Hartman-Maeir A, Ring H, Soroker N. Functional disability and 
rehabilitation outcome in right hemisphere patients with and without unilateral 
spatial neglect. Arch Phys Med Rehabil. 1999: 80 (4) : 379-894. 
8. Collopy D, Petherick M, Clarke G. A team approach to managing a patient 
with neurological impairment. JARNA. 2001; 4: 16-20. 
9. Roman, JG: Progress in rehabilitation in hemianopic visual field defects. 
Cerebrovas Di.s 2009; 27; 187-190. 
 15 
10. Kasten E, Sabel BA. Visual field enlargement after computer training in brain- 
damaged patients with homonymous deficits: an open pilot trial. Restor 
Neurol Neurosci. 1995; 8: 113 127. 
11. McFadzean RM. NovaVision: vision restoration therapy. Curr Opin 
Opthalmol. 2006;17: 498-503. 
12. Bouwmeester, Heutink J, Lucas C. The effect of visual training for patients 
with Visual field defects due to brain damage: a systematic review. J. Neurol 
Neurosurg Psychiatry 2004; 75: 1443-1448.  
13. Wilson B, Cockburn J, Halligan P. Behavioural inattention test. Thames 
Valley Test Company: England 1987. 
14. Malec J, Lezac M. (2008) The Mayo-Portland Adaptability Inventory. The 
Center for Outcome Measurement in Brain Injury. 
http:www.tbims.org/combi/mpai (accessed December 18, 2009). 
15. Denes G, Semanza C, Stoppa E, Lis A. Unilateral spatial neglect and recovery 
from hemiplegia. Brain. 1982; 105: 543-552. 
16. Chen CS, Lee Aw, Clarke G, et al.   Vision-Related Quality of Life in patients 
with complete homonymous hemianopia. Top Stroke Rehabil. 2009; 16 (6) : 
445-453. 
17. Papageourgiou E, Hardiess G, Schaeffel F et al. Assessment of vision-related 
quality of life in a patients with homonymous hemianopia. J Clin Neurosci. 
2007: 14(8); 754-756. 
18. Stelmack JA, Stelmack TR, Massof RW. Measuring low-vision rehabilitation 
outcomes with the NEI VFQ-25. Invest Ophthalmol Vis Sci.  2002;43: 2859-
2868. 
 16 
19. Folstein MF,  Folstein SE, McHugh PR. Minimental state- a practical method 
for grading the cognitive state of patients for the clinician. J Psychia Res. 
1975; 12: 189-198. 
20. Kerr NM, Chew SS, Eady EK, Gamble GD, Danesh-Meyer HV. Diagnostic 
accuracy of confrontation visual field tests.  Neurology. 2010 ; 74 : 1184-90. 
21. Halligan P W, Cockburn J, Wilson BA. The behavioural assessment of visual 
neglect. Neuropsychol Rehabil.1991;1: 5-32. 
22. Wilson, Cockburn J, Halligan P. Development of a behavioural test of 
visuospatial neglect. Arch Phys Med Rehabil. 1987; 68: 98-102. 
23. Stone S P, Wilson B, Wroot A, Halligan P W, Lange L S, Marshall J C, 
Greenwood R J. The assessment of visuo-spatial neglect after acute stroke. J 
of Neuro, Neurosurg, and Psych. 1991; 54:345-350 
24. Mangione CM, Lee PP, Gutierrez PR, Spritzer K, Berry S, Hays RD et al. 
Development of the 25-item National Eye Institute Visual Function 
Questionnaire. Arch Opthalmol. 2000; 119: 1050-8.  
25. Stelmack JA, Massof RW. Using the VA LV VFQ-48 and LV VFQ-20 in low 
vision rehabilitation. Optom Vis Sci. 2007; 84(8) : 705-9. 
26. Morgan, GA, Leech, N.L, Gloeckner, G.W. & Barrett, K.C. SPSS for 
Intermediate Statistics: Use and Interpretation (2007) (3rd edition) Erlbaum, 
Lawrence Associates Inc New Jersey. 
27. Bamford J, Sandercock, P, Dennis, M, Burn, J, Warlow, C. Classification and 
natural history of clinically identifiable subtypes of cerebral infarction. Lancet. 
1991; 22: 1521-6. 
 
 
 17 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
